ABSTRACT Or He SUIT S 

a. Since Sturt of Project : This portion of the summary 

covers the'pertod from I July 1951 to SI December 1934. As 

stated above, the objective of the project Is to find a 

synthetic drug which would be as effective and as safe from 

the points of view of human toxicity and addiction liability 

as Is codeine. Although adequate synthetic substitutes for 

morphine arc available, such a substance Is needed because 

no such drug of the codeine-type Is known. Sc'/enf y-f I ve 

per cent of fh.e needs for narcotics are for codeine rather 

than morphine. This means that the United States must 

continue to Import and stockpile opium until an adequate 

synthet Ic subs t Hute rfor cocfclne has been developed*. The 

. '/ 

role of the NlhH Add I'c t Ion Research Center In this Investi- 
gation consists of' the determination of the addictive 
properties of new drugs. The evaluation of the analgesic 
and antliussfve effects must necessarily be made elsewhere. 

The methods used for studying the addiction liabilities 
of new analgesics have been described In detail in the 
project acscr ipr Ions and in previous progress reports. Drugs 
to be studied as synthetic substitutes for codeine are 
recommended as premia Ing .by the Committee or. Drug addict Ion 
and f larcot Ics of the National Research Council* 'fb,en such 
drugs are received at the NiNH Addiction Research Center 
the human pharmacology of the compounds Is studied by 
determining effects of various doses on blood pressure. 




respiratory minute volume* body temperature* pupillary 
size, ere* Following completion of the basic pharmaco- 
logical work, effects of the drugs on the behavior of 
former morphine addicts are evaluated by admin Is ter Ing 
them In doses based on the results obtained/the pharmaco- 
logical experiments. If the drug Induces behavioral effects 
resembling those seen after admin Istraf Ion of morphine or 
codeine. It Is very likely to possessadd let Ion liability, u 

The ability of the drug to relieve or to prevent the 
appearance of symptoms of abstinence from morphine Is next 
studied In patients strongly addicted to morphine. If the 
drug under tes't relieves or suppresses abstinence* It Is 

v 

judged Jo have .addiction liability* In such experiments, 

the dose of the drug/under test which Is required to relieve 

or suppress the symptoms of abstinence and the degree of 
/ 

relief or - suppres s Ion of abstinence are Indices for comparison 
with the standard drug, codeine, 

'^hcR an especially promising drug becomes available. 

It 1 3 studied by the direct addiction technic. This Involves 
the edm In 1.5 1 ra t Ion of ascending doses to former addict 
volunteers over periods of tine ranging between 30 to ! 30 
days. During the addiction period, suitable measurements are 
carried out to detect and evaluate the development of tolerane 
Finn IS/, drugs arc withdrawn abruptly, and observations for 
the development of abstinence symptoms made. 

The drugs studied during the period I July 1951 to 
31 December 1954 arc tabulated below: 


l 


1 2. Of-" 

i ro 3 


u* — r* 

S' rj 6 


c» < 

C» 3 

O a 


C 3 

c — 

A 1 

< 

A — 

a »'- 

*t 3* 

C CJ 

-e O 
1 1 

o 
1 3 

1 A 

1 1 

n — 

X> 3 

mm mm 

— • ^ 

£»• 

0» . 

CJ t 

3* 

t ♦•» 

1 3 

C- 

■ — *» 

*■*• 

C# — 

A — 

O 

A — 

A OL 

A 

3 U) 

3 

3 1 

3 


a. 

— > 1 

A -» 

O — • 

a 

3 


2 

, fO 



a 

3* 

n 

m 

rnmm 

3" 


A 

•*• 



< 

a* 

-*• 

3* 




*< 

3“ 

< 


fO 

7 * 


< 





7" 

•» 

, 




in 

' CjO 

> 

in 

O 

O 

cr 

o 

3 

3 

o 

3 

f* 

A 

c 

A 

s- 

«; 

•*• 


3* - 

w* 


W 

a 

S> 

A 

& 

•<• 

•$» 

JQ 




C 

* 

mm 


» 

mm 

a 


mm 

f* 

» 

(A 


i* 

w 

M 


4* 


r- 

x 

x 

X 

O 

4M« 


«■« 

€ 

CO 

co_ 

CO 

A 

3* 

m-t 

zr 

“l 

A 

A 

A 


1 

1 

n 


r— 

O 

T* 

o 

O 

O 

-t 


• n 


S 

A 

CD* 

A 

A 

A 

<5» 

=r 

a. 

C* 

«rl 

**• 


-)* 

•>** 


A 

-t 

A 

A 


-I 


n 

*1 


-n </> 

-*> c/> 

-a in 

-n </i 

n 


o **• 

o — 

0 

*\ ^ ^ 



n — • 

“* — 

A — 

n — » 

c 

1 

CD 

Q 

CO 

C2J 

o 

< 

3* 

T5 3* 

•0 — 

"C 3* 



& -f 

C» -f* 

n -*• 

& •*» 





m* 

M« 


*1 

3 *D 

3 -a 

r *G 

3 


O- 


a 

Q 




*» 

A «1 

-5 » 

-• «A 


«a« 

O *» 

A M 


O <A 


M 

Ml 

mm mm 

4~«* 

•—* mm 


mm 

«-r«« 

•* \> 

— cr 

<»•* 0"* 

mm C‘ 


3 

— 

A — . 

— 

a *A« 


<5 

-»0 •— 

-+> — 

*+» — 

-►» —A 



mm 

««• 


•r-fc 


-►» 


*1“ 

-** 



o 

mm 

mm 

— •* 

mm 



a 

A 

r> 

f) 



(A 

(A 

w 

44 




- 

\ 3 



c — ' 

~z 

*“"T 

cr 

o *n 

w 

* w . 

a 

A 

3 

00 

a 

O- 3 


Oo 


A 


M* 


-b A 


C3 


0 CL 


r— 


A A 


m 


i— « 




3 ~ 


5 


/T ^ / / 



ow for further details 


"1 

"*T •** 

- — 


t 

*“ / *s* 

3 

O 

:« jw 

c» r 
3 C7 

X 

m 

C> c 

•t* 

O — 

— *t 


3 V 
n 3 * 

O O 

n 

9 

1 « 

‘"5. 

-*• 

U> 3 



«< 

_ _ 

■1 . 

__ 

3 t 


1 

Q — 


„ o 

o> <• 

3 

a. — 
__ i 

v w 

0 ** 

1 

V — 

=*■ I 

— UJ 
3 — 
» 


-» ND 
"D * 


X> 

C* 3- 

! 0 » 


~ Z fa. I 

? « I— I— 


XXX 

0* CO* CD* 







70 

> 

Ln 

r— 

r— 

■7* 

O 

c* 

O - 

** 

O 

is 

Or ' 

o 

a 


S 

CO 

-*• 

c 


M 

O 

07 


**• 



n 

fa 

< c 


a 




« X 

.a 

•T* 




-*• o 

c. 

& 

=r 




o — 
-1 


n -o < 

•o < 

O 

O ^ ft 

o o 

**i G 

C *» n 

to -J 

M 

CO «<s «< 

» 'C 


3* Ml* 

m* 

G» _ 

o c* O- 

CT — 

cr 

3 —• « 

M 

=2 — 

C. — -+> 

— . — S 

•— * x> 

O 

M*. M* 



T3 -*• 3 



,a MM M. 

• — O 

o 

CM C- *"f* 

o cl 

"t 

3 te (SJ 

44 




n 

*t 


Q 

« o 



1 



•■M 





“+» 







k* g_esul ts y y| |rlnr?- Current 'Reporting Period: The 

addictive proper Jjfps of eight drugs '(or classes of drugs} 
were evaluated wholly or In part during the current reporting 
period, Results arc shown below under the Individual headings, 
l* and d[ 2-N’-D tmeth y l -3-Hydrox y-Morph I na n • 


Invest Igat Ion of these two compounds was partially completed 
during the preceding reporting period fSee Numbers 13 and 14 
In Table above!. The results previously obtained were 
confirmed. The dextro form of the compound was completely 
Inert, devoid of addiction liability, and probably devoid of 
any Important therapeutic properties. For this latter reason. 
It Is not promising as a synthetic substitute for codeine. 

The levorotatory form of the d'rug, on the other han-d*. par t la l I y 
suppressed abs t Inence' I r. patients who were strongly addicted 
to morphine. S Ixty-ml I 1 Igram.s .^of the levo Isomer every four 
hours were sufficient for this purpose. The tevo Isomer, 
therefore, ba* htgher add Ic t Ion I lab lilt y then that of codeine, 
but less than that of morphine. Although this drug Is not 
too promising. It might be of value In the event a safer agent 
Is not developed. 


2. 4-4-D Iphcn yl -6-d Imerh y«am I no-hexa none-3^ {See 

r. ■ 

Ho* 16 In Table above). In dose of 60 to 73 mg. every four 
hours, this compound suppressed almost comp l e re l y symptoms o » » t 
of abstinence from morphine In 5 patients who were strongly 
addicted to that drug. Its addiction liability, therefore. Is 
judged to exceed that of codeine, but Is somewhat less than 


A-/£z 



K 


or norph Ir.o # This compound represents another possible 
•«b«MtuU for codeine since If Is In active, use In Germany 
as 4 cough suppressant”. furthermore. If should be a mild 
analgesic and Is easily synthesized* 

3. Benzylmorphlftc Myrlstyl Ester. This drug, 
which was developed In France, Is Insoluble in water and 


can be Injected only as^oral "suspension. For this reason, 
ail work carried out with the drug has been by the ora! 
route. Doses ranging up to 600 mg* orally did not Induce any 
definite morph Ine-i Ike effects In nontolerant addicts. 


Transient skin eruptions consisting of blotchy erythema and 
urticarial wheals were observed In both of the patients 
wno received the largest dose,_s. *he drug was completely 
ineffective in suppressing abstinence from morph ine . The 
drug is not regarded as a promising substitute since it is 
not a true synthetic, has too high toxicity, and Is probably 
therapeuf lea lly inert. 


4* Beta -d I -Me t h a do 1 * In doses ranging between 30 
to 100 mg. orally or s ubcutaneous i y, beta-dl-merhadol did not 
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clinical data available on the pass-ibJc value of beta-dl- 
methadoi as an anti tussive or analgesic agent, its po-ss ib! ! It lea 
as a synthetic s vbs t flute fe"r codcimc cannot' be ev'S'luared at 



Hs- present f IcIfiS Th Is drug Is, however, ea* 1 1 y chemlca 1 1 y ~ 
convertible to Hj-<I Uacet ylmethado I , a drug with very high 
addiction liability. For thU reason. It Is unlikely rhof 
It would be regarded as being a safe substitute for codeine. 


5. Addiction llabl Hty of Na lorph lne-Morph Ine 
ll-IOJ Mixture. In previous reports It was shown that mixtures 
of Nalorphine and morphine were not likely to be abused by 
drug addicts s Incc morph Ine-Induced euphoria Is effectively 
blocked for 3 hours by the Nalorphine and since Injection cf 
such a mixture -would precipitate abstinence In addicted 
Individuals. Previous direct addiction experiments with this 
mixture invo 1 vfcd admin Istrat ion of very high dos-ss. {'’addicting 
dose schedule*}. Nb Information was available on administration 


of "therapeutic doses*/ chron lea 11 y. ; For this reason, 6 patients 
were given 10 mg. morph ine plus 1 mg. Nalorphine every four 
hours for 30' days, after which the drug was withdrawn, the 
unpleasant side effects noted with "addicting* seheduies did 
not appear with this "therapeutic* dose schedule. Definite, 
mild abstinence, however, appeared following wiihdrasrsl or 


the nixt up 


,hlc h was just as Intense as symptoms of obstl 


fo 1 towing 
every four 


withdrawal of morphine 
hours for 30 days to 


after administration 
the s a me 6 pat i c a » s . 


of i u mg • 
Therefore, 


In one sense, tne addiction 
creat as that of morphine. 

N*- 

Na lorph 1 a e -mo r ph Ine m 1 x v ur e 


liability of the mixture Is as 
For this reason, ano because * he 
is rather Ineffective orally, it 



Is not regarded a promising substitute for codeine* 

Fur thermo re s It |jjp> not a true synthetic* 

6* Morphine Antagonists Other than Nalorphine* 

ATork Is being undertaken In the hope of developing a morphine 
antagonist which Is orally effective* The combination of 
such an antagonist with a synthetic such as methadone, or 
SacemorpHan, might decrease addiction liability and, therefore, 
be regarded as a possible substitute for codeine* 'Tork with 
four synthetic antagonists has been partly completed* 

,(al Leva l forphan* This Is the levorotatory 
f.brphlnan analogue of Nalorphine* The drug has been shown 
to be an effective antagonist to morphine and RacemPrphan, 
both subcutaneous ! y and oralTy* ihs antagonistic effects 

. ^ ' j 

persist longer than do, those of Na lorph l ne • Serious toxic 
reactions nay occur" with subcutaneous doses greater than 
5 mg. Theses toxic effects consist of nausea, vomiting and 
precipitous drops In blood pressure* Toxic effects or *ne 
comoound In doses which might be used In mixtures are not 


an 


y * 


serious consequence * Since the drug Is effect Ive 


ora 1 t y It offers definite possibilities for the development 
cf a, mixture of the kind desired. 


(bl Dexrrona lorpnan 


1 V f r~ r* 
l li i « w * 


I 


J- 

» uu 


dextrorotatory isomer of Uvaiiorphan. As expected, it Is 
quire Inert and, therefore, Is not a promising constituent 
of an antagonist-analgesic mixture* 






tel le va 1 lone Morph an * Th i $ compound Is the 

3-methyl ether of Lcvallorphan ancf was found to be effective, 

either orally or subcutaneous 1 y, In antagonizing the effect* 

of morphine or Racemorphan. Untoward side effects appeared 

with doses greater then 5 mg* ’while a definite possibility 

as a constituent of an antagon Ist-ana Iges Ic mixture. It 

possesses no advantages over the parent compound, levailorphan. 

Id} 3-Hydroxy-N-PropargyI-hbrph Inan • This 

compound Is of especial Interest since It produces analgesic 

effects In mice, wh Ich arc equal to those induced by meper idl ne • 

Despite this, the drug Is an effective antagonist when 

admin Istered subcutaneous I y, but Is far less effective when 

administered orally. :lf has ten shown to precipitate symptoms 

. < -/ 

of abstinence from morphine In add icicd pa.} lent* a.a.d fc therefore. 
It Is not likely to' be abused by such' paflcn f s . it offers seme 
promise as being a possible substitute for codeine for the 
relief of mild pa in* 


IeJ ^-3-Acctoxy-M-a 1 1 y 1 normorph ?na n . This 
compound is also an cffecHve antagonist when injected 
subcutaneous f y.' it is far lets effective urotly uf»u, l her e tore , 
is ngpt as promising a constituent for an antagon tst-ana Igex tc 

mixture as Is Leva I ’orphan ♦ 

7» Narcotine. This compound, though nor chemically 

related to morphine. Is der i ved f rem op 1 urn, and in the past 
was regarded as a troublesome wa.sre produc* of opium processing. 
Evidence has now become aval l able that the orug Is an cfrective 


A~/ff 



anfitosslvc In fflhman and animals* If this is confirmed, 

. the drug might a possible substitute for codeine as an 
anMtusstve and would, therefore, have the effect of extending 

w 

the supply, of codeine derived from opium* In doses ranging 
up to 100 mg*, either orally or subcutaneous I y, the compound 
does not Induce morph lne-1 Ike effects In nontolerant former 


morphine addicts. No untoward toxic effects were observed* 

It appears to be totally devoid of any ability to suppress 
symptoms of abstinence from morphine. This compound Is, 
therefore, regarded as being very promising. 

8. DIHydrohydrohydroxymorph Ine. This eompount 
Is the morphine analogue of eukodal Id Ihydrohydroxycodc Inone J . 

v 

* * S 

fr* doses of 2 to 3 mg* subcutaneously. It Induces marked 
morph Inc- 1 Ike effects/ Including euphoria. It relieves and 
suppresses abstinence from morphine completely* Its 
addiction 4 lability and toxicity are far greater than those 
of code Inone* The drug Is, therefore, not a suitable 
codeine substitute. 


O «* *+ A 
• I WVUA 


yphenone i !n*ts 1 n y j no* I, 2, 


d I pi* e n y I < 


2«.propionoxy-3-methy!buf ane ) . This compound was recently 


submitted by the Committee 
The animal pharmacology an 


or, Drug Addict Ion and 
p r c I? n i na r y clinical 


Mar cot 1c s . 
exper I meets 


indicate that this drug may have analgesic properties 


approx fmaf e 1 y equivalent to 
a. very important drug since 


those of codchre. fr Is, therefore 
to date the potent fa b subsr itutes 


for codeine haver been ant l fuss Ives rather than analgesics. 

So far, only preliminary fox Ico logics I Information. It 
available. In doses ranging up to 250 mg. orally no evidence 
of morph Ine- I Ike effects or morph Jne-l ike euphoria have been 
observed In nontoleranf former morphine addicts. No serious 
toxic effects have been observed. 

SUM/ARY. Of the compounds studied so far, two arc regarded 
as extremely promising as antltusslve agents. These compounds 
jare Dextromethorphan and Narcot l ne . Clinical evaluation of 
the ant ftuss Ive- propert Jes of both are currently underway and 
It seems probable that both compounds will soon come Into the 
market" as constituents of antltusslve mixtures. These drugs, 
however, constitute anjanswe? to only h<>lf the problem. In 
addition to its use as/an ant i fuss ive : acenf, codeine Is 
extensively used for the re lief "of milder grades of pain. 

As yet no drug is available which Is known. to be as effective 
as codeine for this purpose and which has as low addiction 
liability and as low toxicity. 

PLANS FOR FUTURE s 

l mmc diate Planst During the coming six months we hope 
to par t !y complete studies of five compounds which have been 
sub mi r red by the Committee oa Drug Addiction- and Narcotics. 
These compounds ore Propox yphenone {See par.. 9 above I, three 
members of the Asa eye I oh ept a ne series, and P tpc r yd-! met ha done. 




Ths^ Azacyc lohcptanes are of great Interest since no evidence 
of addiction l lab ll I ty to one of these compounds was defected 
In an experiment using monkeys at the University of Michigan. 


Pre {{miner y. c I In ica I Information has already Indicated that 
these drugs maybe effective analgesics. if this Is true, 
and If their addiction liability Is low, as Indicated by the 
experiments at Michigan, they might be effectively substituted 
far codeine In relieving pain. The drug Plperydlmethadone 
1$ also already In clinical use In Great Britain and* therefore. 
Is of. some Interest, tv'e also hope to proceed further with 
the development of anragon Ist-ana Igcs tc mixtures, with chief 
emphasis on Le^llorphan. Further studies of 3-Hydrojry- 
N-Propargy ! -Morph inan Idirect^addlct Ion } are also Indicated. 

Loro-renoc Plans:' -v/e Intend to continue the search for 

i I r ~~ i , i n nr ■ if i - / 

an adequate syntheffc substitute for codeine until a drug, or 
drugs. Is found- which are Judged by the Committee on ^rug 


Addiction and Narcotics of the National Research Council 
fulfill all the necessary requ irerr.enfs • Only suspension of 
i» ^ ^ o !'5 c^ of funds would cause v/erk to cease 

prior to the attainment of this goal. 

PS POSTS AND PUBLICATION: (During current report period) 

l. Isbell* H., and Fraser, H.F . ! Addictive Properties 
of Methadone Der 1 vat ives (abstract). Federation 
Proe., 13: (U Z69 (Mar.) 1954* 
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REPORT S AND PIS L ICAT IONS : (Co ft t 1 d ) 

2, Fraser* H.F.*. Nash, T.L.* Van Horn* G.^»* and 

Isbell, H.: Use of Miotic Effects In Evaluating 

Analgesic Drugs In Hon. Arch. Intcrnat* ; de 
pharcnacodyn. et de therap., 90 ; (4i 443-45 (Aug. I 


1954. 

3. Reports to Committee on Drug Addiction and Narcotics* 
National Research Council? 

U) Work of NltVH Addict Ion Research Center, Annual 
Report, 22-23 January 1954. Contains report on 
the addiction liabilities of Na II Ine-norph Ine 
^mixtures J l and d 2-N-Dlricthyl-3-.Vry4irojtyrr.orph Inan 
*dj, 1 3 - nd i 2 :^-D (phenyl -4-D I ne t h y l am l noe t h y I 

va lore fe s J dl Ethyl 2,2-D!phenyI-4-Dlmethy!amlno- 

/ 

fc u t yr c t c 5 4-4-D I ph e n y U<5-D i ne t h y 1 an J nc-He y. a no n e- 
3> ill l-hlcthy J-4-Carbethoxy-Azacyc loheptane J 
N-Propargyl-Dlhydro-normorph Ine* J_and jd N- 
a M yl no morph I ne J and N— A I lyldiacety! nor moron ine. 
(b) Addiction Liability of Narcotine* 2 October 1954. 
(cl Addiction Liability cf Nuraorphan (Dthydrohydroxy- 
k‘o rph i no nc ) , 2 October 1 954 . 


Attachments * 


Harris Isbell* M. -• 
Director of Research 
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